Objectives: To examine the influence of clay court frictional properties on tennis players' 2 biomechanical response.
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For more information, including our policy and submission procedure, please contact the Repository Team at: usir@salford.ac.uk. different volumes of sand (Table 1) . To enable ease of preparing the infill a removable square 5 of the synthetic clay surface was placed over the force plate and was secured using Velcro® 6 to enable quick removal of the sand and to ensure no movement of the synthetic clay surface 7 during data collection. The three levels of friction were achieved using 12 kg.m -2 (as 8 recommended by the manufacturers), 16 kg.m -2 and 20 kg.m -2 of sand infill. Differences in 9 mechanical friction were determined using a traction test device 16 and provided surface 10 conditions which were within ITF regulations. 17 The traction test device replicated sliding on 11 clay with the forefoot of a clay court shoe set at 7° against the surface and 90° against the 12 direction of movement). Static and dynamic COF were recorded for a range of normal forces 13 (1000 -1600 N) which were selected based on data from previous research examining tennis-14 specific skills. 4 Static COF was defined as the peak COF indicating the transition between the 15 static and dynamic regimes. The dynamic COF was taken as the average COF following the Table 1 near here**** shoes). Ten successful 180° turning movements were performed, without a tennis racket, for 23 each condition in a random order. Participants approached the turn at 3.9 ± 0.20 m.s -1 , which 24 was assessed using timing gates set 2.3 m apart and 1.2 m from the force plate. Participants utilised COF was determined as the ratio between the shear force (Fshear) and the vertical 1 force (Fz). Peak utilised COF, suggested to indicate the transition between the static and 2 dynamic regimes, 1 was determined as the maximum COF value. Examples of the force data, 
Results 11
Friction was a contributing factor that influenced the sliding distances achieved ( 
15
The analysis revealed no differences in the initial and peak knee angle between the three 16 friction conditions (Table 2) . However, friction level was found to have a significant influence 17 on the occurrence time of peak knee flexion ( 2 p  = 0.270, p = 0.023). Post hoc analysis 18 revealed that the 20 kg.m -2 condition (0.34 ± 0.09 s) resulted in a later peak knee flexion than 19 observed for the 12 kg.m -2 condition (0.31 ± 0.07 s). When represented as a percentage of 20 contact time, the relative occurrence of peak knee flexion were similar between conditions. As 21 presented in Table 2 , no differences in ankle movement were reported between the friction suggest that reductions of friction below the manufacturer's recommendations could increase 11 the physiological demand placed on players and therefore increase the likelihood of fatigue.
12
Therefore, on surfaces such as clay that result in longer rally lengths and permit sliding, 13 players could experience even greater increases in physiological strain, therefore increasing 14 the likelihood of fatigue. Fatigue in tennis has been associated with reduced performance 20,21 15 and increased risk of injury. 22, 23 
16
It must be noted that the current study was undertaken within laboratory conditions which 17 limited the movements analysed, therefore reducing the ecological validity of the data.
18
However, the turning movement was selected to reproduce a typical movement seen in tennis.
19
The composition of the synthetic clay surface (carpeted base layer and red granulated infill) 20 used in the current study differs to outdoor clay courts. Mechanical properties of these 21 surfaces may differ and therefore alter players' response. However, the current study provides and reduces injury risks through lower forces and longer time applying these forces, the 11 current study's findings suggest that prolonged sliding on clay surfaces with low shoe-surface 12 friction may lead to greater physiological strain. Therefore, it is important to maintain the 13 manufacturer recommendations for infill volume, between and within matches, to limit 14 excessive physiological strain due to greater sliding whilst still allowing players to benefit from 15 sliding on the low friction surfaces. 
 It is important to maintain manufacturer recommendations for infill volume, between 20 and within matches, to allow the benefits observed from sliding to be maintained but 21 limit the physiological strain associated with lower friction surfaces
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